+ and K' gradients in the rat tail artery were dissipated by overnight incubation in K-free PSS at 10°C and then allowed to recover in normal physiologic salt solution (PSS) at 37°C. The active extrusion of Na + and uptake of K + during the recovery period was monitored with Na + and K + selective glass electrodes. Passive exchanges were differentiated by re-admitting K + at 3°C, or in the presence of 1 mM ouabain at both 3°C and 37°C. Active exchange was switched on by an abrupt transfer of the tissue from 3°C to 37°C. Active exchange, measured in perfused, supervised, or sequentially incubated arteries, was distinctly enhanced in young (16-, 20-and 26-week-old) spontaneously hypertensive rats (SHR) qf the Okamoto strain compared with age-matched Wistar-Kyoto normotensire (WKY) controls. No such difference was observed in rats with hypertension of 7 or 12 weeks' duration and equal severity induced by unilateral constriction of the renal artery. Steady-state Na, and K, were measured after washing the tissues for 45 minutes at 3°C in lithium-substituted medium to exchange extracellular sodium with lithium. Cell sodium in these tissues was further partitioned into a free component proportional to [Nab and an independent, constrained component. Cell potassium was found to be distinctly elevated in 2-and 4-month-old SHR, while free cell sodium remained normal, despite increased cell permeability demonstrable in a significant exchange of lithium for cell potassium and sodium even at 3°C. tence of increased ionic permeability and active transport activity in vascular smooth muscle in certain forms of experimental hypertension has steadily accumulaed. Beginning with Jones's observations 1 in the spontaneously hypertensive rat (SHR), isotope data obtained in his laboratory and ion-exchange data from ours have consistently implicated these factors in spontaneous and DOCAinduced hypertension.
O VER the past 5 years evidence for the coexistence of increased ionic permeability and active transport activity in vascular smooth muscle in certain forms of experimental hypertension has steadily accumulaed. Beginning with Jones's observations 1 in the spontaneously hypertensive rat (SHR), isotope data obtained in his laboratory and ion-exchange data from ours have consistently implicated these factors in spontaneous and DOCAinduced hypertension. 2 '' Both groups consider it likely that these altered membrane properties bear directly on the changes in contractile and biosynthetic functions of the vascular smooth muscle cell observed in these hypertensive states.
The present report is concerned with a detailed quantitative kinetic examination of the relation between both sodium (Na + ) extrusion and potassium (K + ) uptake in the rat tail artery during recovery of the transmembrane ionic gradients following their dissipation by overnight incubation in cold K-free medium. These experiments were carried out with the standard Okamoto strain of SHR and its genetically related Wistar-Kyoto (WKY) normotensive controls. Parallel experiments in rats with renovascular hypertension are also reported. Observations concerning the steady-state transmembrane Na + and K + gradients in SHR and WKY animals are also described.
spontaneous hypertension. Standard Wistars (Woodlyn Farms) were used for the comparison experiments concerning renovascular hypertension. On the day preceding the studies on arteries, blood pressure in all animals was measured directly in the femoral artery under light anesthesia by means of a Statham transducer.
On the day of the experiment, the ventral tail artery was gently exposed. For studies on the perfused vessel, an exact 12 cm length was cannulated at both ends with polyethylene tubing (PE 50) and, with all collaterals tied, excised and placed in a test tube rilled with continuously aerated physiological salt solution (PSS) at 37°C. For studies on superfused or incubated arteries, the vessel was rapidly excised without ties in less than 30 seconds. Following excision, all vessels remained in PSS at 37°C for 2 hours to allow rebuilding of nucleotide stores.* They were then transferred to K-free PSS at room temperature for 1 hour and then placed in fresh K-free medium for overnight incubation at 10°C. As has been described, this prolonged procedure allows sufficient time for complete dissipation of the transmembrane gradients. 5 Next morning, the vessels were transferred individually to fresh test media for further incubation, as will be described separately for each experiment.
All kinetic experiments involved the measurement of the exchange of K + and Na + between the medium and the artery during the recovery of transmembrane ionic gradients in normal PSS at 37°C. This exchange was monitored with Na + and K + glass electrodes in a high-precision electrometer-computer assembly." Two basic systems were used. In one the artery was continuously perfused or superfused and the effluent collected in a reel of polyethylene tubing. The exchanges of Na + and K + between the artery and the fluid moving slowly through its lumen were thus, in effect, now stored in the reel and could be measured later by passing the perfusate through an electrode train at room temperature at a fast rate, here for convenience chosen to be 0.075 ml/min. 7 The computer system provides a precise K + record free from intercurrent spurious potential." A typical example of such a record is shown in figure 1 . For quantitation, the [K + ] value was read from the record at 27 intervals and later recalculated in terms of the dry weight of each artery using a minicomputer to carry out the calculations. The corresponding small changes in Na + concentration cannot be read with similar accuracy, although they were qualitatively inverse to those of K + .
tn the second electrode system, the artery was incubated in a sequence of precise small volumes of medium for set periods of time. For this, & polyethylene tube (PE 60) with premeasured 60-^1 aliquots of medium separated from one another by 60-li\ air gaps was prepared and attached between a precision pump and the artery chamber. By stopping and restarting the pump, a series of incubations, one following immediately after another, could be carried out. The effluent aliquots were later measured with electrodes, boxed by standards, for high precision. For steady-state experiments, arteries were permitted to recover for 3 hours at 37°C in one of a series of solutions containing reduced amounts of sodium replaced isosmotically with sucrose to partition cell sodium into free and constrained components." At the end of the prescribed experimental incubation, the arteries were rapidly transferred to cold lithiumsubstituted medium (LiPSS) at 3°C for 45 minutes to wash out extracellular sodium. 10 They were then quickly blotted and transferred to weighing cups. Wet weights were obtained immediately after the artery was placed in the cup. The tissues were then processed by drying to constant weight, defatting, extraction for 7 days in 4 ml of 0.75 M nitric acid, and atomic absorption analysis.
The composition of the basic PSS (mM) was NaCl, 115.0; NaHCOs, 25.0; NaH j PO,, 1.2; KC1, 5.0; CaClj, 1.7; MgSO 4 , 1.2; and dextrose, 11.0. Potassium-free PSS was prepared by simple omission of KG and replacement with an osmotically equivalent amount of sucrose. Lithium-substituted medium was prepared by replacing sodium with lithium as previously described. 10 All media were maintained at pH 7.4 by continuous aeration with 95% O,, 5% CO,.
Results are expressed as mean values with their estimated standard error. Since, in kinetic experiments, arteries were run in pairs, the differences between pairs were also available for statistical evaluation. Weighted regressions used in the analysis of results in the steady-state experiments were computed by the method of least squares using mini-computer programs.
Results
Na' -K+ Exchange in SHR Arteries Perfused During Recovery of Transmembrane Gradients Following standard overnight incubation in K-free medium, pairs of cannulated SHR-WKY arteries obtained from 16-week-old rats were threaded through the exposed ends of a pair of glass capillary tubes (0.7 mm i.d., 180 mm long) completely enclosed within a water jacket. The space between the artery and the wall of the glass tube was filled with mineral oil. The vessels were then perfused at room temperature with fresh aerated K-free medium for 30 minutes at 0.05 ml/min to establish a basal state. Temperature of the bath was then rapidly dropped to 3°C while continuing perfusion with K-free medium for a further 15 minutes. This cooled the artery thoroughly so that K ions could be readmitted while active transport remained inhibited by low temperature. Perfusion, still at 0.05 ml/min, was switched to normal PSS for 15 minutes, and then continued at the low rate of 0.0025 ml/min required for monitoring for a further 5 minutes. Based on preliminary trials, this exposure of the artery to more than 30 times its own volume for a total of 20 minutes was more than sufficient to complete its passive equilibration to the presence of K ions. The effluent to this point was discarded. Temperature was then rapidly raised to 37°C to start active transport and the effluent to a total of 0.5 ml was collected into reels of polyethylene tubing over the next 200 minutes. The exchanges of Na + and K + between the artery and the fluid moving slowly through its lumen were measured later with electrodes as described above. As shown in figure 2, K + uptake in the SHR arteries was significantly increased above that of the WKY controls. This was apparent in the sum as well as in the rate. In these experiments, the SHR accumulated twice as much K + as the WKY and did so at least as quickly and perhaps faster. The Na + exchange was qualitatively inverse to K + but could not be reliably quantified. The base data concerning the animals used in this experiment are presented in table 1.
Na+ -K + Exchange in SHR Arteries Superfused During Recovery of Transmembrane Gradients
Following standard overnight incubation in K-free medium, pairs of SHR-WKY arteries, obtained from 21-week-old rats, were doubled over and, with the aid of a fine wire hook, each inserted into a 5-cm glass capillary chamber (volume 100 fi\). The inflow end of the capillary was connected to a perfusion pump and the outflow to a polyethylene reel. Superfusion of the artery was carried out precisely as described above.
As shown in figure 3 , the total uptake of K + was considerably higher in the SHR arteries and was completed in about the same time span. It will be noted that in both normotensive and hypertensive groups the total amount of K+ uptake observed in the unstretched superfused artery was greater than in the modestly distended perfused vessel. As before, the Na + recording was qualitatively inverse to that of K + and showed a similar enhancement of exchange ( fig.  1 ). Basic data concerning the animals used in this experiment are presented in table I.
Na+ and K + Exchange in SHR Arteries Sequentially Incubated During Recovery of Transmembrane Gradients
The third set of experiments was carried out with a revised procedure to secure quantitative data for the exchange of Na + with K + . For this, the procedure for incubating the artery in a series of precise 60-/il aliquots of medium for set periods of time was used.
Following standard overnight incubation in K-free medium, the artery was inserted into a glass capillary chamber as before. A polyethylene tube (PE 60) with premeasured 60-^1 aliquots of medium separated from one another by 60-fi\ air gaps was also prepared for attachment to the artery chamber when required.
In the final experiments described here, the initial passive exchanges which follow the readmission of K + were carried out in the presence of 1 mM ouabain 11 using time intervals shown in preliminary experiments to be more than adequate. Thus, ouabain was added to the K-free PSS for the first perfusion washes (0.05 ml/min, 15 minutes at room temperature, 15 minutes at 3°C). The first 60-^1 aliquot of PSS containing ouabain was then admitted for 30 minutes of incubation at 3°C and collected. A second 60-//1 portion of ouabain-PSS was then admitted for a 30-minute incubation at 37°C and collected. Thus, a total of 1 hour was allowed for the exchange of ions induced by the in- troduction of K + unassisted by the ouabain-sensitive Na + -K + ATPase. The artery chamber was then transferred to a 3°C bath, allowed 5 minutes for temperature equilibration, and then perfused with PSS (0.05 ml/min for 15 minutes) to remove the ouabain. A series of incubations in 60-JI samples of PSS at 37°C was then run, the first two at 15-minute intervals, the third to the sixth at 30-minute intervals.
Two experiments were carried out with this procedure. The first experiment involved nine pairs of arteries from WKY-SHR animals 15-16 weeks old and the second, nine pairs from animals 26-27 weeks old. Basic data concerning these animals are shown in figure 4 .
Since the ions are measured in discrete samples, most of the transient potentials affecting the Na + electrode are eliminated. Even so, a higher variance is obtained for Na + than for K + , since the small changes are being measured against a high background concentration. Even with this limitation, convincing evidence of an increased active exchange of Na + and K + in the SHR was obtained in both experiments. Passive exchanges were not significantly affected.
The small finite volume of the medium (60 ^1) limits the exchange in any one period, since there is a limit to the transmembrane K + or Na + gradient which the cell can generate. This gradient or ratio can be expressed in terms of E K and may be calculated from the following simple relation:
Here, K + uptake is the progressive sum of the uptake measured in mmoles/kg dry weight. Cell water, V,, is based on previous observations and for convenience taken as 1 liter/kg dry weight."• 10 At the end of each interval [K] o is directly measured. The results obtained by this calculation are presented in figure 5 . The transmembrane K + gradient which the cell produces during the accumulation of K + was consistently greater in the SHR throughout the run, as was the limiting asymptote. As shown in table 2, no difference in the water content of the tissue of the degree required to invalidate this conclusion was observed.
As an interesting sidelight to these observations, the relative amount of Na + actively extruded for each K + ion taken up during the course of incubation may be calculated in terms of an Na + /K + ratio. Although no significant difference in this ratio between the WKY VOL. 1, No 6, NOVEMBER-DECEMBER 1979 and SHR was observed, in both cases it appears that Na + extrusion anticipates K + gain by a considerable degree. The ratio which is of the order of 3 Na + for each K + at the start of the process drops toward 1 at the end.
Na
+ and K + Exchange in Sequentially Incubated Arteries from Rats with Renal Hypertension This series, involving two-kidney, one clip Goldblatt hypertension, was carried out in the same way as the preceding experiments. Two experiments were carried out, the first 7 weeks and the second 12 weeks after renal artery constriction. In each, one control artery was paired with two hypertensive arteries to a total of six and 12, respectively. The basic data are presented in table 3 and show that the degree of hypertension was comparable to that in the preceding SHR experiments.
In the first experiment, the uptake of K + measured during the recovery of transmembrane gradients was, as shown in figure 6 , the same in normotensive and hypertensive rats. In the second experiment, K + uptake was significantly reduced in the hypertensives. As an incidental observation, we noted that in both experiments, total K + uptake was greater in these Wistar controls than in the WKY. This suggests that the proportion of cells to extracellular elements is different in these two strains.
Steady-State Cell Na and K in 2-and 4-Month-Old SHR The steady-state transmembrane sodium distribution cannot be predicted from the foregoing kinetic data. Accordingly, steady-state values for cell sodium, expressed in terms of free and constrained components, were measured in 2-and 4-month-old rats in two separate experiments. In each experiment, 36 WKY whole arteries were compared with an equal number of SHR whole arteries. For this, six groups with six SHR and six WKY arteries in each were incubated for 3 hours at 37°C in one of a series of solutions covering the range of [Na] 0 from 142 to 26 mM in six steps. This range is the maximum that can be covered by simple omission of NaCl from the medium without changing the buffer system. Cell sodium was then measured as residual tissue Na after a standard 45 minute wash in cold LiPSS (2°C) to remove extracellular Na. The observations are shown in figure 7 .
As reported, cell sodium decreases linearly as [Na] 0 is reduced, and is readily partitioned into an exchanging and a non-exchanging constant fraction. 9 The slopes expressing this relationship were similar in both age groups, but the zero intercepts, indicating the constrained components, were distinctly lower in the 2-month-old animals. This may represent a real age difference, but we have no firm evidence on this point. Certainly, the arteries in the 2-month-old animals were very small and quite tricky to excise. In both experiments, the total value for cell sodium was consistently higher in the SHR than in the age-matched WKY. This difference was due to an increase in the "constrained" or "sequestered" component of sodium.
The partition of sodium and potassium at steadystate in PSS is shown in table 4, together with other basic data concerning these experiments. The values for cell K measured in six SHR tissues incubated in PSS were higher than in controls at both 2 and 4 months, significantly so at 4 months. A better estimate of K| is obtained by pooling the data for each series, omitting only the group incubated at 26 mM [Na] o . This is possible since, as previously shown, K, does not change appreciably when [Na] o is reduced except at the extreme end of the series. 9 This calculation reduces the variance of the data and exposes a significant elevation of cell K in both age groups. This finding tallies with the observations with electrodes which also 
FIGURE 4. Changes of K + and Na + recorded during a continuous sequence of incubations of matched pairs of SHR and WK Y arteries at 15-16 weeks (A j and 26-2 7 weeks (B). Active exchange was preceded by passive exchanges in the presence of 1 mM ouabain and then initiated by washout of ouabain at 3°C followed by rapid transfer of the tissue from 3°C to 37°C. (* p < 0.02).
showed an increased uptake of K, although the degree of difference between normotensives and hypertensives was greater in those experiments.
Cell Na values, both as measured in PSS and as calculated for 140 mM [Na] o from the full series shown in figure 7 , are also presented in table 4. The calculation indicates that free cell Na is not changed at 2 months and may be subnormal at 4 months. None of the observed differences can be ascribed to any gross peculiarity in water distribution. Although total water was elevated to a small but significant degTee in the SHR, this was probably wholly extracellular, since it tallies almost precisely with an observed increase in the uptake of lithium during the cold wash.
It is possible that the values for cell Na and K in the SHR may be affected by an increased leaching out of Na in exchange for Li during the cold-wash phase, since the passive permeability of the cell membrane is known to be increased. 1 '' This was examined separately in 4-month-old animals. For this, cell Na and K were measured in groups of nine arteries after 45 and 90 minutes of incubation in cold LiPSS. Since only a very small exchange occurs at low temperature, these two data points are adequate to establish the rate constant. 10 The observations are presented in table 5. As before, total cell sodium and potassium were significantly increased in the SHR. The rate of exchange of these ions with lithium was, as expected, negligible in the normotensive WKY. By contrast, in the SHR a significant although very small exchange was observed, indicating once again that the vascular smooth muscle membrane in these animals is relatively leaky; this is evident even at low temperature. When these exchange rates are applied as correction factors to the data of figure 7, they produce little effect other perhaps than to make the slopes of the regression lines more nearly parallel. It may at this point be re-emphasized that lithium uptake is substantially extracellular in both groups (only about 12 mmoles/kg dry weight is required to satisfy the exchanges with cellular Na and K in the WKY, and about 18 mmoles in the SHR). 
Discussion
The experiments concerning the kinetics of Na + and K + exchanges reported here complement our previous observations in the SHR.
S They show directly that the vascular smooth muscle cells of tail arteries from these hypertensives actively extrude more Na + and take up more K + during the re-establishment of transmembrane gradients than do their normotensive controls. Since the method measures the resultant of active efflux and passive influx of Na + , the results are also properly described as indicating enhanced net Na + pumping activity. Some technical features of these experiments warrant discussion. The total re-uptake of K + measured by electrodes as the sum of a 2.5 hour sequence of incubations in 60 y\ of medium is very similar to the K + content measured directly in the arteries incubated for 3 hours in a large volume of fully aerated medium. This shows that even if the tissues incubated sequentially are not optimally oxygenated, anaerobic metabolism in vascular tissue is, as reported, quite efficient. 4 It might be urged that the relatively enhanced K + uptake in the SHR in these kinetic experiments simply indicates that these vessels can more effectively recruit energy from glycolysis under the hypoxic conditions of this procedure. Against this, however, is the parallel observation of enhanced K + accumulation in fully aerobically incubated arteries in steady-state. (In this connection, the stage of hypertension is important, since we have observed (unpublished data) diminished values for K, in older SHR.)
In continuously perfused or superfused arteries, K + uptake is distinctly suboptimal. A constant factor common to these procedures is that there is, of necessity, a continuously diminishing [K] o gradient in the perfusate, highest at its entry, lowest at its exit, and transport activity may be expected to show a similar gradient and a less than optimal average efficiency. This should affect perfused arteries, where the intraluminal perfusate volume is only about 20 ft\, more than superfused vessels whose perfusate volume is about 80 /A. Stretch is, of course, an additional handicap to the perfused artery. 7 The possibility that the increase in Na + pumping activity is more apparent than real and simply reflects an increased muscle mass relative to paracellular matrix must be considered. This is rather unlikely. An increase in relative muscle mass requires a proportionate decrease in extracellular components. No indications of this were found since lithium uptake and the passive ion exchanges at 3°C and 37° that would be expected to reflect a shift in the balance of tissue elements sufficient to account for our observations were unaffected. Furthermore, a simple increase in cellular mass should increase both constrained and free components of cell sodium measured in steadystate, and free sodium was not increased. Nor would such a shift in the balance of tissue elements explain why similar results were not observed in renovascular hypertension in which cell hypertrophy is similarly prominent.
12 ' 13 On the positive side, we note that increased activity of several enzymes including Reactivated phosphatase, believed to be a part of Na + -K + ATPase, has been observed in subcellular fractions from mesenteric arteries of SHR. 14 It will be appreciated that an enhancement of net pump activity could be due to diminished Na + influx, to enhanced Na + extrusion, or to a combination of both factors. These experiments measure only the resultant and not the factors. In earlier experiments dealing with fresh arteries, and again here with incubated arteries, we observed that the ability of Li + to cross the cell membrane and exchange with Na + and K + at low temperature is enhanced. 3 Since this exchange is passive, we have concluded that the vascular smooth muscle cell in the SHR is abnormally permeable to ions. Jones has drawn the same conclusion from observations of enhanced ion turnover rates at physiological temperatures in a series of definitive experiments with radioisotopes.* Both isotope and ion exchange methods have recently shown that red blood cells of the SHR are also excessively permeable to ions. 8 ' 16 ' 16 To the extent that this indirect evidence is correctly interpreted, the present kinetic experiments support the conclusion that the activity of the ouabain-sensitive Na + -K + ATPase is increased. This cannot be unequivocally assigned to increased enzymatic activity as distinct from an increase in the amount of enzyme available for active transport.
Enhanced pumping activity is also reflected in the steady-state transmembrane gradients for Na + and K + . In the 2-month-old SHR, the youngest so far examined, this was indicated by an increase in K, which was still apparent at 4 months. Such an increase in cell potassium, however, does not in itself provide direct information concerning the [K^/IK],, gradient. Indeed, Hermsmeyer deduced from electrophysiological observations that this gradient is reduced in the SHR while the electrogenic component of Na transport is enhanced. 17 Our observations, based on ion exchange methods, bring us to a similar conclusion. Thus, despite the evidence of increased cell permeability in these hypertensive animals, free cell Na and hence [Na] ( ing enhanced transport activity. The constrained component of Na, defined as an amount of Na that remains constant over a wide range of cell adjustment to varying [Na + ] 0 , was increased in these hypertensive rats. The simplest explanation for this finding is that it probably indicates cell hypertrophy.
In many ways there is a close resemblance between our observations concerning pump activity and cation permeability in the SHR and in DOCA hypertension, except that the time scale appears to be accelerated with DOCA." In kinetic experiments similar to those described here, we observed an increase of active Na + -K + exchange as early as 3 we«ks after the start of DOCA treatment. 3 ' 19 Steady-state experiments also showed that the vascular smooth muscle cell maintains heightened transmembrane Na + and K + gradients at this stage. Subnormal values for total cell sodium in early DOCA contrast with supranormal values observed here in early SHR and reflect differences in constrained rather than free cell sodium.
In these experiments we have excluded the possibility that the observed change in Na + transport activity is caused by the rise in pressure, since it did not occur in hypertension of comparable degree and duration induced by renal artery constriction. This experiment was carried out with standard Wistars, since to induce renal hypertension in the WKY, a strain already prone to hypertension and to hydronephrosis, is to raise excessively complex issues. Since it has already been shown that the standard Wistar rat develops evidence of altered sodium transport activity in response to DOCA, we must conclude that we are dealing with two distinct forms of hypertension, one such as renovascular hypertension in which enhanced net Na + transport activity is apparently not initially involved, and another, such as spontaneous or DOCAinduced hypertension, in which it evidently is involved.
The role of Na + transport in the hypertensive process should not be considered separately from its known role in protein synthesis. There is now convincing biochemical evidence to demonstrate that the transmembrane Na + gradient is a major regulator of the rate of protein synthesis. 20 ' " In effect, the entrance of amino acids into the cell is powered by the Na + gradient. Clearly, the increased pump activity observed here could as well be the cause of the observed smooth muscle hypertrophy as the result.
These observations, together with those in DOCA hypertension, are consistent with the known involvement of mineralocorticoids in the regulation of the rate of protein synthesis. Aldosterone itself has been shown to increase the rate of synthesis of the Na + -K + ATPase among other proteins. 22 There is evidence to favor the inclusion of the SHR in the group of hypertensions which we have characterized symptomatically as mineralocorticoid-dominant. 23 Overbeck and his associates noted that the activity of the Na + pump is reduced in experimental hypertension induced by renal artery clipping" and Pamnani et al. observed this in DOCA hypertension.
2 * These observations rest on the fact that these hypertensive arteries exposed to rubidium-86 ( M Rb) take up less of this isotope in unit time than expected. The use of M Rb as an indicator of K + exchange is well established. It may be relevant that our experiments deal with an incubated artery after prolonged incubation, while the Rb-uptake experiments have centered on the freshly excised artery from which the energy stores are presumably depleted. 4 ' 2 " Thus, the mode of activity of the Na pump which depends in large measure on the ADP-ATP ratio may differ in the two procedures. 27 ' M Finally, the Rb-uptake experiments may simply reflect the fact that hypertension exists, since similar results have been reported for both renal and DOCA hypertension. This is not the case in our experiments, since we failed to find evidence of enhanced Na + -K + exchange in renal hypertension and, indeed, on occasion found this exchange significantly reduced. On balance, however, the problem of these disparate results must still be considered unresolved. We have excluded the possibility that a change in net Na + transport activity is caused by the rise in pressure. From these results alone, we cannot prove the converse, that it plays a causal role in the development of hypertension. The next steps in proof require the demonstration first, that net Na + transport activity changes before blood pressure rises and, second, that blood pressure can be affected by procedures that alter either transport activity or sodium distribution. These investigations are in progress.
